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Histopathological analysis was carried out to examine the character-
istics of nasopharyngeal carcinoma (NPC) using 38 biopsy cases 
obtained from southern China and 34 cases obtained from Japan. 
These cases were divided into three groups according to their 
predominant pattern associated with the cell and the tissue differen-
tiation using the World Health Organization (WHO) histological 
classification of tumors as follows: (i) squamous cell carcinoma; 6 
Chinese cases and 5 Japanese cases, (ii) differentiated non-
keratinizing carcinoma; 25 Chinese cases and 7 Japanese cases, (iii) 
undifferentiated carcinoma; 7 Chinese cases and 22 Japanese cases. 
The age of Chinese patients ranged from 21 to 80 years with a mean of 
46 years and Japanese patients ranged from 17 to 89 years with a 
mean of 53.8 years. The male to female ratio was 2.7:1.0 in China and 
1.8:1.0 in Japan. The most common histological type of NPC in China 
was differentiated non-keratinizing carcinoma, however, it was 
undifferentiated carcinoma in Japan. The mechanism of cancer 
arising from the nasopharynx may be quite different between Chinese 
and Japanese cases. The Chinese NPC cases were considered as 
continuity shift from normal epithelium to differentiated non-
keratinizing carcinoma, to undifferentiated carcinoma sequence. On 
the other hand, the Japanese cases were considered discontinuity shift. 
Therefore, in Chinese cases, NPC formation mechanism may be that 
EBV infection and chemical carcinogens can act synergistically in the 
enhancement of both viral replication and malignant transformation. 
It is suggested that some Japanese cases are associated with Epstein-
Barr virus infection, although, mechanism of formation of NPC in 
Japanese cases is not yet clear.
Introduction 
Nasopharyngeal carcinoma (NPC) was first reported as a 
neoplasm occurring in the nasopharynx, characteristic by 
anaplastic cells surrounded by prominent infiltration of 
lymphoid cells, this tumor has been designated as "lym-
phoepithelioma" or NPC. The nucleus features of the 
carcinoma cells are distinctive with large nucleus and 
prominent nucleolus. The cytoplasmic features of the carci-
noma cells are variable and the cellular borders are often 
indistinct due to fusion of cytoplasms. NPC has been
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confirmed as a tumor arising from squamous epithelium by 
electron microscopical and immunohistochemical exami-
nation. According to the World Health Organization 
(WHO) histological classification, NPC was divided into 
three types; squamous cell carcinoma, differentiated non-
keratinizing carcinoma, and undifferentiated carcinoma."' 
The Epstein-Barr virus (EBV) is associated with a variety 
of benign and malignant lymphoproliferative diseases, most 
notably infectious mononucleosis, Burkitt's lymphoma, and 
NPC. The presence of EBV has been reported in undiffer-
entiated NPC, and partially differentiated non-keratinizing 
NPC, but not in squamous cell NPC. Lymphoepithelioma 
of the nasopharynx has been shown by electronmi-
croscopical and immunohistochemical studies to be an 
anaplastic variant of squamous cell carcinoma. There is 
many evidences supporting the strong association beween 
EBV and nasopharyngeal lymphoepithelioma and NPC. 
Lymphoepitheliomas occur outside of the nasopharynx, 
although they are rare. Histologically similar undiffer-
entiated carcinoma associated with marked lymphoid cell 
infiltration is called lymphoepithelioma-like carcinoma 
which have been found in the tonsil,"' salivary gland,',") 
thymus,") uterine cervix," skin,") lung," and stomach.") 
  In this report, we described histopathological character-
istics of NPC in China and Japan using 38 caese of Chinses 
patients and 34 cases of Japanese patients. This investi-
gation was undertaken as an extention of our previous 
work. '3, 14,21)
Materials and Methods 
The NPC specimens from 38 biopsy cases at the Jinan 
University Hospital in southern China and 34 biopsy cases 
at the Nagasaki University Hospital in Japan were used in 
this study. Shanmugaratnam and Sobin criteria were 
applied in assigning the diagnosis of NPC to the tissue. 
These NPC cases were divided into three groups; (i) squa-
mous cell carcinoma type, (ii) differentiated non-
keratinizing carcinoma type, and (iii) undifferentiated car-
cinoma type. 
 The specimens were fixed in 10% formalin, and em-
bedded in paraffin for histopathological study. Sections 
were cut at 4 micron and stained with hematoxylin-
and-eosin for histological examination.
Results 
The Chinese patients ranged in age from 21 to 80 years 
with a mean of 46 years. The male to female ratio was 
2.7:1.0 in China. The Japanese patients ranged in age from 
17 to 89 years with a mean of 53.8 years. The male to 
female ratio was 1.8:1.0 in Japan. Fig. 1 shows age distri-
bution of NPC in China and Japan. The highest incidence 
of NPC in China was found in the 41-50-year-old age 
group, and NPC in Japan was detected with highest inci-
dence in the 61-70-year-old age group. In China, no case
was found in the 11-20-year-old and 81-90-year-old age 
groups. The sex distribution revealed that males had higher 
rates than females in China as well as in Japan. As shown 
in Fig. 2, the incidence of squamous cell carcinoma in the 
Japanese cases was similar to the incidence of Chinese 
cases. The most common histological type of NPC in China 
was differentiated non-keratinizing carcinoma. On the oth-
er hand, NPC in Japan was undifferentiated carcinoma was 
higher than in China. These findings showed different 
incidence of histological classification of NPC in different 
geographic groups. Histologically, squamous cell carci-
noma was quite different between China and Japan, be-
cause most of the Chinese cases were moderately 
differentiated squamous cell carcinoma (Fig. 3), but most 
of the Japanese cases were well differentiated squamous 
cell carcinoma (Fig. 4). Differentiated non-keratinizing
Fig. 1. Age distribution of nasopharyngeal carcinoma in China 
and Japan.
Fig. 2. Distribution histological classification of nasopharyngeal 
carcinoma in China and Japan.
Fig. 3. China case: Squamous cell carcinoma type of nasopha-
ryngeal carcinoma with abundant lymphoid cell infiltrate. Hema-
toxylin and eosin stain, X 200.
Fig. 4. Japan case: Squamous cell carcinoma type of nasopha-
ryngeal carcinoma with numerous lymphoid cell infiltrate. Hema-
toxylin and eosin stain, X 200.
carcinoma type was similar in China and Japan (Figs. S and 
6). Most of the undifferentiated carcinoma in China 
showed pleomorphism in the cytoplasms type (Fig. 7). On 
the other hand, most of the undifferentiated carcinoma in 
Japan showed the lymphoepithelioma type (Fig. 8). Sum-
mary of histogenesis of NPC in China and Japan is shown 
in Fig. 9. Chinese cases had continuity shift, on the other 
hand, Japanese cases has shown discontinuity shift. Be-
cause, in Chinese cases, coexistence of squamous cell 
carcinoma and differentiated non-keratinizing carcinoma 
were seen in the same tumor tissue, and also coexistence of 
differentiated non-keratinizing carcinoma and undiffer-
entiated carcinoma were demonstrated in the same neo-
plastic tissue. However, such phenomena were not detected 
in the same cancerous tissues in Japanese cases.
Fig. 5. China case: Differentiated non-keratinizing carcinoma 
type of nasopharyngeal carcinoma with heavy lymphoid cell 
infiltrate. Hematoxylin and eosin stain, X 200.
Fig. 6. Japan case: Differentiated non-keratinizing carcinoma 
type of nasopharyngeal carcinoma with abundant lymphoid cell 
infiltrate Hematoxylin and eosin stain, X 200.
Fig. 7. China case: Undifferentiated carcinoma (non-lympho-
epithelioma) type of nasopharyngeal carcinoma with numerous 
lymphoid cell infiltrate. Hematoxylin and eosin stain, X 200.
Fig. 8. Japan case: Undifferentiated carcinoma (lymphoepi-
thelioma) type of nasopharyngeal carcinoma with heavy lymphoid 
cell infiltrate. Hematoxylin and eosin stain, X 200.
Fig. 9. Histogenesis of nasopharyngeal carcinoma in China and Japan. The authors conclude that Chinese cases are continuity shift, on 
the other hand, Japanese cases are discontinuity shift.
Discussion 
Thirty-eight cases of NPC collected from southern China 
and 34 cases of NPC collected from Japan were examined. 
Malignant neoplasms primarily arising from the nasopha-
rynx are most commonly carcinoma or malignant lym-
phoma. Undifferentiated NPC is accompanied by 
prominent lymphocytic infiltration. Therefore, it is often 
difficult to differentiate from malignant lymphomas, espe-
cially of the large-cell type. The typical histological appear-
ance is undifferentiated carcinoma with infiltration of
lymphoid cells that may be so prominent as to suggest a 
malignant lymphoma. Immunohistochemical techniques 
have been proven useful in the diagnosis of nasopharyngeal 
lymphoepithelioma and NPC. NPC is a definite malignant 
epithelial neoplasm and can be distinguished from malig-
nant lymphoma by immunohistochemical staining for kera-
tin, epithelial membrane antigen (EMA), and 
carcinoembryonic antigen (CEA).Z'' Specifically, keratin is 
the most reliable epithelial marker for identifying NPC and 
excluding malignant lymphoma."' In general, nasopha-
ryngeal lymphomas have been studied under the category
of Waldeyer's ring lymphoma or nasal lymphoma. Many 
researchers reported that most of Waldeyer's ring lym-
phoma cases were B-cell phenotype. On the other hand, 
most of nasal lymphoma cases were T-cell phenotype.'," 
The incidence of malignant lymphoma per 100,000 popula-
tion was 11-32 in Japan, and 0.1-0.9 in China. Therefore, 
malignant lymphoma in nasopharynx is more frequent in 
Japan than in China. In the nasopharynx, a component of 
Waldeyer's ring has abundant lymphoid tissues, and naso-
pharyngeal lymphoma is more frequent in Japan than in 
China. 
  Epstein-Barr virus (EBV), a human herpesvirus, is 
strongly linked with two forms of B-cell lymphoma and 
with a much more prevalent epithelial malignancy, undif-
ferentiated NPC and partially differentiated non-
keratinizing NPC.4 10.20' EBV has been closely associated 
with the undifferentiated NPC, which is particularly com-
mon in the high risk area in southern China. However, 
EBV normally infects pharyngeal epithelial cells and is 
often found in the salivary gland tissue. Thus, the presence 
of EBV positive tumors in the nasopharynx and salivary 
gland is not surprising. Current methods for detection of 
EBV are as follows: southern blot analysis, DNA ampli-
cation in situ hybridization with either isotopic probes or 
nonisotopic probes, and immunohistochemistry with anti-
latent membrane protein (LMP), terminal protein (TP or 
LPM2), and six nuclear antigens (EBNAs 1, 2, 3a, 3b, 3c, 
EBNA-leader protein). As to NPC formation in southern 
China three interacting factors considered: (1) abnormal 
HLA profiles, (ii) infection of EBV, and (iii) traditional 
Cantonese diets, especially salted fish.'' The carcinogens in 
salted fish and other traditional Cantonese diet are still 
unknown and a systematic search for such substances is 
necessary. NPC arises commonly among Asian people but 
is quite rare in other parts of the world. It is suggested that 
undifferentiated NPC due to EBV infection may be asso-
ciated with geographical and/or ethnic origin. On the other 
hand, in America, Chinese immigrants in the second and 
third generation seem to have lower risk of NPC than first 
generation Chinese." A possible explanation may be that 
EBV infections and environmental chemicals could act 
synergistically in the carcinogenic process." This hypoth-
esis is supported by epidemiological and experimental 
evidences that viral replication and virally induced trans-
formation were dramatically enhanced by chemical carcin-
ogens. Therefore, chemical carcinogens could activate 
nasopharyngeal epithelial cells to EBV infection, or already 
carrying EBV, resulting in development of NPC.
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